The role of educational attainment in refraction: the Genes in Myopia (GEM) twin study.
Educational attainment has been proposed as one of the most consistent environmental risk factors associated with myopia. The Genes in Myopia (GEM) twin study is the first myopia twin study to determine the relative genetic contribution in educational attainment as well as assessing the shared genetic and environmental factors between educational attainment and refraction through structural equation modeling. All twins from Victoria aged 18 years or older were invited to participate in this study through the Australian Twin Registry (ATR). Each twin completed a general questionnaire, and a comprehensive eye examination was undertaken. Education level was categorized to provide a level of attainment. A total of 612 twin pairs with a mean age of 52.36 years were examined. Higher educational attainment was significantly associated with a more myopic refraction (r = -0.21, P < 0.01), with educational attainment explaining 4.41% of the total variance in refraction. Findings from the GEM twin study found that genes (additive genetic effects) explained 69% of the variance in educational attainment and common and unique environmental factors accounted for 20% and 11% of the variance, respectively. Of the genetic influences on refraction, 3.2% were common with those influencing educational attainment. The GEM twin study has shown that educational attainment is strongly influenced by genes, and therefore this risk factor should not solely be considered as an environmental risk factor. The same genetic factors that influence an individual's educational attainment may also be involved in the development of refractive error.